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[57] ABSTRACT 

A satellite broadcast system using an airwave message 
signal to remotely control a signal receiver. The system 
includes a system manager to issue a message, a message 
service to broadcast t he message in the airwave message 
signal, ancTa signal receiver to selecfa satelliti ng channel 
of a downtime signal trOm the satellite carry ing^tTflesired 
jmjgjain—The program may include audio/video, text, pic- 
tures, software, or data. In the preferred embodiment, the 
message service ■*« « pifjer Sfr vigQ - 
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SATELLITE SYSTEM AND METHOD FOR 
REMOTE CONTROL OF A SATELLITE 
SIGNAL RECEIVER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The invention relates generally to signal receivers and 
more particularly to a system and a method for a satellite 
receiver to receive a downlink signal from a satellite and to 
receive a control message from a source other than the 
downlink signal. 

2. Description of the Prior Art: 

A geostationary satellite system is commonly used to send 15 
a program of audio/video or data from one sending location 
to many receiving locations. An important benefit of the 
satellite system is the ability to send the program to remote 
locations that are not wired to telephone lines. The satellite 
system includes a system manager on Earth to select the 2 o 
program, a satellite in space to receive the program in an 
uplink signal and to re-transmit the program in a downlink 
signal to one or more signal receivers on Earth. Many 
system managers simultaneously send multiple programs 
using many satellites. The signal receiver includes an 25 
antenna to select the satellite transmitting the desired pro- 
gram by positioning the antenna in a desired elevation and 
azimuth relative to the desired satellite. In order to allow the 
signal receiver to further distinguish the desired program, 
the downlink signals are divided into channels by frequency, 30 
time, polarization and modulation. The signal receiver 
selects the channel of the downlink signal having the desired 
program. 

One application of the satellite system is "distant learn- 
ing". In distant learning a live or recorded audio/video 35 
program is sent from the system manager simultaneously to 
many signal receivers with each receiver being located in a 
classroom. Such classrooms may be distinctly located in 
various different locations. Conceptual proposals having as 
many as 2,000 classrooms in a system have been made. A 40 
problem in distant learning and use of existing satellite 
systems is that the signal receiver may become tuned to a 
channel other than the channel used for the distant learning 
event, This occurs because multiple satellites having mul- 
tiple downlink signal channels are used in the application or 45 
because the receiver is used to receive other programs 
during time periods used for the distant learning application. 
Satellite and channel changing is a common occurrence in 
signal receivers in classrooms due to multiple uses of the 
receiver during evenings and weekends by teachers and 50 
coaches for various other purposes. The channel used in the 
application cannot be used to carry message information to 
re-tune the receiver because the receiver is not receiving that 
channel. Typically, an experienced operator is then required 
to re-tune the receiver to the correct satellite and channel for 55 
the distance learning program. One method of eliminating 
the requirement of the experienced operator is by controlling 
the signal receiver with a message sent over the telephone 
system to a telephone modem that is located with the 
receiver. However, a limitation of the use of the telephone 60 
system to control multiple sites and to send the message to 
all sites is that many telephone calls may need to be made 
approximately simultaneously to send the message to all 
sites. A further limitation is that a telephone line must be 
installed adjacent to the signal receiver. The requirement for 65 
the telephone line may eliminate the benefit of the satellite 
system of being capable of sending information to a remote 



location. Further, some sites, such as the classrooms in some 
school districts, impose a level of bureaucracy that makes 
the installation of a telephone line impractical. 

There is a need for a signal receiver capable of receiving 
a plurality of satellite downlink channels carrying programs 
for audio/video or data and of receiving an airwave message 
signal, from a source other than the received channel, to 
properly prepare the receiver for selecting the correct sat- 
ellite downlink channel having the desired program. There is 
a further need for a wireless control system to broadcast the 
airwave message signal to many signal receivers simulta- 
neously. 

SUMMARY OF THE PRESENT INVENTION 

It is therefore an object of the present invention to provide 
a signal receiver capable of receiving a plurality of satellite 
downlink channels carrying programs and of receiving an 
airwave message signal, from a source other than the 
received channel, to properly prepare the receiver for select- 
ing the correct satellite downlink channel. 

Another object is to provide a system capable of broad- 
casting the message signal in the form of an airwave signal 
to many signal receivers simultaneously. 

Another object is to provide a system capable of broad- 
casting the message signal using a pager service. 

Another object is to provide a signal receiver capable of 
monitoring statistics for the integrity, reliability and latency 
of the message signal. 

Briefly, a preferred embodiment of the present invention 
includes a system manager to select a program to be broad- 
cast and-to provide a message for the selection of a satellite 
and a channel to carry the program, the selected satellite 10 
receive the program in an uplink signal and to re-transmit the 
program in the selected channel, a message service to 
receive the message from the system manager and to broad- 
cast the message in an airwave message signal, a signal 
receiver to receive the message signal and to tune to the 
selected satellite downlink channel, and a audio/video appa- 
ratus to provide the program for the benefit of a human user. 
The signal receiver includes an antenna to receive the 
satellite downlink signal and to issue an intermediate fre- 
quency (IF) signal, an IF receiver to receive the IF signal and 
to provide the program in an electrical output signal, and a 
message receiver to receive the message signal and provide 
an electrical control signal to tune the signal receiver to the 
selected satellite and channel. The message service in the 
preferred embodiment is a pager Service. An executable 
code in the signal receiver tracks the integrity, reliability, and 
latency of the message signal. 

An advantage of the present invention is that it provides 
for a signal receiver that can be remotely controlled to select 
a satellite and a channel carrying a desired program by 
receiving a message source other than the channel carrying 
the program. 

Another advantage of the present invention is that it 
provides for control of a signal receiver by an airwave signal 
that is broadcast. 

Another advantage of the present invention is that it 
provides for a system wherein a broadcast message signal 
can control a plurality of signal receivers simultaneously. 

Another advantage of the present invention is that the 
message signal can be broadcast by using a pager service 
or/and other wireless service. 

Another advantage of the present invention is that it 
provides for a signal receiver capable of monitoring statis- 
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tics for the integrity, reliability and latency of the message 
signal. 

These and other objects and advantages of the present 
invention will no doubt become obvious to those of ordinary 
skill in the art after having read the following detailed 
description of the preferred embodiment which is illustrated 
in the drawing figures. 

IN THE DRAWINGS 

FIG. 1 is a general view of a satellite system providing a 
broadcast message signal for the remote control of a signal 
receiver; 

FIG. 2 is a block diagram of the signal receiver of FIG. 1; 
and 

FIG. 3 is a flow chart of a method in the system of FIG. 
1 to control the signal receiver of FIGS. 1 and 2 to select a 
satellite and a channel. 

DETAILED DESCRIPTION OF THE 20 
PREFERRED EMBODIMENT 



control system 29. The message service 28 broadcasts the 
selection mes sage jn thf form*QL$n airwave message signa l 
eTairwavevr^essage signafjnftiay hp. rpre.i vpji hv m5nv 
One j 



S ^messaj 



30 



FIG. 1 illustrates a satellite broadcast system of the 
present invention and referred to by the general reference 
number 10. The system 10 is adapted for sending a program 25 
to an audio/video apparatus 12 located at a remote site. The 
program can include audio/video, text, pictures, software 
code, electronic mail, or/and data. Typically, the audio/video 
apparatus 12 is a VCR or a television to display the received 
program to a human user or a computer to receive the 
software code, electronic mail, or data. Many audio/video 
apparatus 12 at multiple remote sites may receive the 
program approximately simultaneously. An application of 
the system 10 is sending recorded or live audio/video 
prograrriming to school classrooms for "distant learning" or 35 
to businesses for promotions or communication meetings. 
Another application is sending code or/and data to be used 
in a remote computer. The system 10 includes a system 
manager 13 to select the program and to communicate the 
selection to an uplink provider 14. The telephone system, a 
radio, the postal service, or an equivalent can be used for this 
communication. The uplink provider 14 transmits the pro- 
gram in an airwave uplink signal 15. In some instances, the 
system manager 13 and the uplink manager 14 are com- 
bined. A selected satellite 16 receives the airwave uplink 45 
signal T?and issues a selected airwave downlink signal 18 
to_a signal receiver 20. JChe signal receiver 20 receives the 
selected downlink si gnal 18 a nd provides the program in an , 
' electric al signal to the audio /video apparatus 12.. A pl urality 
ol satell ite^ hi mjm: fc, itgjllustrated by__a_seconci sate llite, 22." 



^PccQpA^^iyei^yttnin range/Dne analogous use of the 
[ message signal 30} is to page 'a human user of a pager 
re^ej^^withHtnstructions to return a telephone call to a 
telephone number that is included in the message. Topically, 

the pager receiver is assigned a unique pappr inVnf ifintinn ■ 

(ID) to enable each pflger remver tn nuringiikh a mpgcagp 
intended for that pq gnr r fre . iYp;r fmm mf ir.nn£on int mrinri fo r 
^signal receiver 20 receives the 
rmf.ssapp sipnann fc-mgnizes an a ssigned ID, and tunes to 

fsatellite-16 an d the selected dow nlink is signal 

J8 channel at the rime of day designated in the jnessage. 
j Each signal receiver 2 0 in thft system iq , can havp. an 
identical IDjo_enabIethe system manager 13 to control all 
"fjftS pignal TPrpivPrc on with a single message signal 30^ 
^Alternatively, a hierarchy oflDs up to at least four levels can 
be included in the message so that the signal receiver 20 can 
process none or a portion of the message. A list of the 
messages currently supported by the preferred embodiment 
is included in a Monterey Satellite Television Receiver model 
100C Data Translator User's Manual, pages 17 to 42, 
published by Chaparral Communications located at 2450 
North First St., San Jose, Calif., 95131-1195 in 1991 incor- 
porated herein by reference. 

FIG. 2 illustrates a block diagram of the signal receiver 20 
according to the present invention. The signal receiver 20 
includes an antenna dish 40. such as a Channel master 
Mirage X, an Orbitron SX10, or a YYlneguard Quadstar. to 
focus the energy of the selected downlink signal 18 to an 
antenna feedhorn assembly 42. The antenna feedhorn 
assembly 42 includes a feedhorn, such as a Chaparral 
Corotor II Plus, and an LNB amplifier/downconverter, such 
as a Chaparral Sidekick n. The antenna dish 40 is controlled 
by an electronic dish control signal to properly position the 
dish 40 at an elevation and at an azimuth to select the 

assembly_42 receives an 

electronic feedhorn L cpn trol^gria^js^e£tAphgg& to r eceiv e— 
a'vmdmi Ik a horizontal polarization channel of the sele cted 
downlink signal 18. The antenna feedhorn assembly 42_ / 
WIL elrequ encY of the selected downlink signal 



50 



i ssue additional downlink signals, as_illustrated by a second 
Hrmmiintr c^ n a | ^ The selected downlink .signal 18^ 
jncludes one or more channels dividedJbv signal frequency 
'and signal polarization. 

The system manager 13 constructs a message to select the 55 
satellite 16 ; to select the channel of the downlink signal 18: 
and to designate a time of dav. including a ri^te. to rune the 
jignal receiver 20 tn the selectinns.jrh e manager 13 com- 
municates the message over a commercial or private tplp.-_ 
"tjOUfi, a radio, or an equivalent tn a mena ge service 28. 60 
such as that referred to commercially as MobileComm. 
Various message services 28 are available in the United 
States, Europe, and the rest of the world. In the United 
States, the availability of the message service 28 in a given 
geographical area is commonly advertised in the yellow 65 
pages of a telephone book under paging." The system 
manager 13 and the message service 28 form a wireless 



18. typically in the range of approximately 3.7 GHz to 4.2 
GHz in C-band or in the range of approxima t ely 11.7 G Hz 
jo 12.7 GHz in Ku-band T to an intennediate^freq uency_(g) 
and issues an IF signal to an IF receiver means 44 . The 
consirllClion 01 tne it* receiver means 44 depends upon 
several signal parameters. An analog construction is used 
where modulation of the selected downlink signal 18 is 
frequency modulation. A digital construction, such as an 
integrated receiver decoder (IRD), is used where the down- 
link signal 18 modulation is digital, such as quadrature phase 
shift key (QPSK). The construction of the IF receiver means 
44 further depends upon the type of signal used for the 
program information, such as analog television, digital tele- 
vision, and digital data. The IF receiver means 44 includes 
a signal section 45 to receive the IF signal and to provide an 
audio/video signal or a data signal to the audio/video appa- 
ratus 12. 

A message receiver 4 6 receives mejn^s^ge^ignal^O. as 
broadc3 3£fey=ffirrn~essage service 28. The mes sage-receiver 
~~ 46 In me e mpodiment maylre in the form of a pager receiver, 
' sucft^raTflo torola NEWSTREAM modelTaTgloloroTaT^Ner 
n^el "manufactured by Mot orola , oris assembled^from 
components sucn as arr^C6^09/MV663ycHipset manufac- 
t ured by Gtfci Plcssey with an SPM28C51M T3EFROM 
manufactured by "Seiko/Epson or an SL6~509/MV6640 
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chipset manufactured by Plessey with any one of many 
standard commercial EEPROMs. A schematic note is avail- 
able from Plessey with instructions for the assembly of the 
pager receiver using the Plessey chipsets. The message 
receiver 46 checks the message signal 30 for the ID that has 
been assigned to the signal receiver 20 and issues the 
message in an electronic control signal when the ID is 
recognized. 

The IF receiver means 44 includes a microprocessor 
system 47 including a microprocessor 48, a real time clock 
49, and an executable code 50 including instructions stored 
in a memory 51. The message receiver 46 passes the 
message to the IF receiver means 44. In a first variation for 
the preferred embodiment where the IF receiver means 44 
includes a Chaparral model 200C, the microprocessor 48 
executes instructions in the executable code 50 in a conven- 
tional manner to control the elements of the signal receiver 
20 and to check the quality of the message. When the quality 
is satisfactory, the IF receiver means 44 issues the dish 
control signal, issues the feedhorn control signal, and tunes 
to the selected frequency channel of the IF signal. In a 
second variation of the preferred embodiment where the IF 
receiver means 44 includes a Chaparral model 100C, the 
message receiver 46 passes the message to a data translator 
52, such as a Chaparral Data Translator. The data translator 
52 includes a microprocessor system 54 including a micro- 
processor 56, a real time clock 57, and an executable code 
58 including instructions stored in a memory 59. The 
microprocessor 56 executes instructions in the executable 
code 58 in a conventional manner to check the quality of the 
message and to convert an eight bit ASCII protocol in the 
electronic control signal from the message receiver 46 to a 
nine bit protocol used by the model 100C IF receiver means 
44. The IF receiver means 44 in the preferred embodiment 
provides and accepts digital signals as described in the 
Monterey Satellite Television Receiver model 100C Data 
JJransJator User's Manual referred to above. 

FIG. 3 illustrates a flow chart of the steps of a method for 
controlling the signal receiver 20 with the airwave message 
signal 30. In a step 60, the systenLmanager^lS constructs a 
message which includes me(lb/ assigned )to the signal 
r eceiver 20,,. message information to select the selected 
satellite 16 , fo select the selected downlink signal 18_chan » 
hel, and to designate the time of day, includi qgqhe.^date,. 
[ ~wrfi5n a program is to be received. T ypically, one or more 
iu^licate^nessages are sent O ptionally, the message 
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45 



inriudesjhe following-inforrnati on to be used to measure 
me ssage qualit y^ (O jnformation of whether the message i s 
aH upucate T^ gTf so, a duplicate number of the messag e, (ii) 
iriiormati on tor error detection or/and error correction^and 
(ui jmtbrmauon for a time of day that the messag e.is_senlto 
t he^message service . In a step 62 the system manager 13 
transmits the message to the message service 28. The 
message may be transmitted to the message service using a 
commercial or private telephone, radio, or an equivalent. In 
a step 64, the message service 28 broadcasts the message in 
the airwave message signal 30. In a step 66, the message 
receiver 46 receives and recognizes the assigned ID and 
issues the message in the electronic control signal. In a step 
68, the quality of the message is checked for integrity, 
reliability, and latency. The operation of step 68 is described 
for the elements of the first variation and for the elements of 
the second variation enclosed in parentheses. The micropro- 
cessor 48 (56) executes instructions in the executable code 
50 (58) to check the message against the included error 65 
detection or/and error correction information. When an error 
is detected, an integrity score is incremented. When error 



50 



55 



60 



correction information is included, the microprocessor 48 
(56) executes further instructions in the executable code 50 
(58) to attempt to correct the message. If the message can be 
corrected, it is used. The microprocessor 48 (56) executes 
further instructions in the executable code 50 (58) to ignore 
a duplicate message that has already been received and to 
increment a reliability score when a duplicate message is not 
received. The microprocessor 48 (56) executes further 
instructions in the executable code 50 (58) to compare the 
time of day, including the date that the message is sent, to the 
time of day provided by the real time clock 49 (57) and to 
maintain a latency file of the comparisons. The integrity 
score, the reliability score, and latency file are stored in 
memory 51 (59) to be available for analysis at a later time. 

In a step 70, the signal receiver 20 detects when the actual 
time has reached the designated time of day for the program 
to be received. In a step 72, the IF receiver means 44 tunes 
to an IF frequency channel representing the selected fre- 
quency channel of the downlink signal 18, issues the elec- 
tronic dish control signal which in turn causes the antenna 
dish 40 to aim toward the satellite 16, and issues the 
electronic feedhorn control signal to select the phase of the 
antenna feedhom assembly 42 for the selected polarity 
channel of the downlink signal 18. In a step 74 the dish 40 
executes the control information in the dish control signal 
thereby aiming the elevation and azimuth toward the satel- 
lite 16 and the feedhom assembly 42 executes the control 
information in the feedhorn control signal to select the 
polarity channel of the downlink signal 18. Steps 72 and 74 
are performed at approximately the same time. In a step 76, 
the uplink provider 13 transmits the program to the selected 
satellite 16 in the uplink signal 15. In a step 78, the selected 
satellite 16 transmits the selected downlink signal 18 to a 
geographical area on Earth that includes the location of the 
signal receiver 20. In a step 80, the signal receiver 20 
receives the selected downlink signal 18 and issues the 
program to the audio/video apparatus 12 for observation in 
a step 82. 

Although the present invention has been described in 
terms of the presently preferred embodiments, it is to be 
understood that such disclosure is not to be interpreted as 
limiting. Various alterations and modifications will no doubt 
become apparent to those skilled in the art after having read 
the above disclosure. Accordingly, it is intended that the 
appended claims be interpreted as covering all alterations 
and modifications as fall within the true spirit and scope of 
the invention. 

What is claimed is: 

1. An improved satellite broadcast system including a 
program source that uplinks programs to a plurality of 
orbiting satellites, which, in turn, downlink the programs to 
a plurality of earth receiving stations, wherein each earth 
receiving station includes a satellite receiving antenna dish 
for receiving said downlink programs and having position 
controls for azimuth and elevation that provide for the 
selection of a particular orbiting satellite and a feedhom able 
to receive control signals to select the phase of the antenna 
feedhorn for their selected polarity channel of a particular 
downlink signal, and each receiving station further includes 
a satellite program downlink receiver connected to the dish 
and the feedhorn for tuning particular programs according to 
channel and time of day, the improvement comprising at 
each earth receiving station: 
a message broadcast receiver connected to control said 
dish, said feedhorn, and said satellite program down- 
link receiver and tuned to receive a plurality of broad- 
cast control messages for a group of more than one 



06/24/2004, EAST version: 1.4.1 



5,603,1 

7 

earth receiving station, wherein said control messages 
each comprise instructions for the positioning of the 
dish, the setup of said feedhom, the selection of said 
program channel, and the selection of a time-of-day for 
execution of said instructions by the dish, said feed- 5 
horn, and the satellite program downlink receiver. 
2. The system of claim 1, further comprising: 
a message broadcast transmitter connected to communi- 
cate said control messages by radio to a plurality of 
message broadcast receivers with the same control 10 
message being sent to each message broadcast receiver; 
and 

program manager means for coordinating said programs 
being uplinked with said control messages being sepa- 
rately broadcast by radio. 



8 

3. The system of claim 2, wherein: 

the message broadcast receiver includes a personal pager 
receiver, and 

the message broadcast transmitter includes a correspond- 
ing personal pager transmitter. 

4. The system of claim 1, wherein: 

the message broadcast receiver includes message quality 
means for checking control message integrity, reliabil- 
ity and latency, wherein means arc provided for elimi- 
nating duplicate control messages and for correcting 
corrupted control messages. 

***** 
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